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Description 

[0001] This invention relates to a near field presence 
detection device provided for monitoring an area around 
a mouth of a reading member, in particular a card reading 
member, said device comprises a presence detector 
having a transmitter and a receiver, said transmitter and 
receiverbeing provided to operate with a carrierfrequen- 
cy above 18 KHz in said area, said detector being pro- 
vided to detect a change of field impedance due to a 
foreign object placed within said area and to generate a 
detection signal thereupon, said detector being further 
provided to generate a preliminary alarm signal if a signal 
level of said detection signal generated by said detector 
exceeds a predetermined threshold range, said detector 
being connected to a verification unit provided for deter- 
mining upon receipt of said preliminary alarm signal if 
said preliminary alarm signal subsists within a predeter- 
mined period (tg.t,) and for producing an effective alarm 
signal if said preliminary alarm signal subsists within said 
predetermined period (tj-t,), (US 6 390 367). 
[0002] Such a detection device is known and for ex- 
ample used in automatic teller machines (ATMs). It is 
well known that ATMs are subjected to burglary attempts 
and attacks of various kinds aiming like skimming devic- 
es, Lebanese loops.etc. 

[0003] ATMs are commonly and increasingly used to 
carry out many everyday transactions which do not require 
human supervision. As such transaction may involve 
transfer or dispense of valuable media, such as banknotes 
or payment orders, ATMs may present a target of fraud. 
[0004] To make use of a conventional ATM, a user is 
first required to insert a card into the mouth of the card 
reader to the ATM fascia, the card serving as an identi- 
fication token. The user must then confirm his or her iden- 
tity by, for example, entering a personal code (PIN) as- 
sociated with the card, but known only by the user and 
by the operative system. If an unauthorized individual 
wishes to gain access to an individual's account and thus 
to make unauthorized withdrawals of funds, it is neces- 
sary to both obtain the data stored on the card and gain 
knowledge of the appropriate personal code. Thus, po- 
tential targets for fraud include the card reader and the 
data input or capture device used for entry of the personal 
code. Methods which have been used in attempts to ex- 
ecute such fraud include fitting false interfaces to the fas- 
cia of an ATM in order to intercept the relevant data as 
it is being communicated to the ATM. For example, an 
additional magnetic card reader may be placed into, be- 
fore or on the mouth of the existing card reader, so that 
the information stored on the magnetic strip of the card 
may be read, and consequently copied, as the card is 
inserted into the ATM. The thus intercepted data may 
then be used to construct a fraudulent card. 
[0005] An other example of commonly used fraudulent 
device is the well known Lebanese loops which captures 
the original card of a user. A camera placed in a close 
proximity of the ATM registers the personal code input 



by the authorized user. When the transaction is ended, 
the user is not able to receive back his card. Generally 
the user does not worry about this card capture because 
he or she thinks about a defiance of the ATM. The de- 
5 frauder has just to retrieve the card blocked in the ATM 
and read the personal code registered by the camera in 
order to get in his possession all the necessary data for 
using the magnetic card. 

[0006] These fraud techniques are efficient because 
'0 traditional sensors placed for protection of these ATMs 
against burglaries are too or not enough sensible to de- 
tect those fraud techniques. 

[0007] The prior art describes fraud detection devices 
provided with sensors or means for producing a contin- 

'5 uous alarm signal upon detection of a foreign object 
placed in or around the ATM. US -A- 4 51 4 623 discloses 
an ATM adapted to reject a foreign object introduced in 
the mouth. A blocking member prevents the transport of 
introduced objects and only enables such transport when 

20 sensors signal the presence of an object which meets 
established criteria. A drawback of this device is that it 
is unable to detect subtle fraud like Lebanese loops 
placed in the mouth in order to fraud the data of the user. 
The Lebanese loop will not be detected by the sensors 

25 since the loop is not presented to the sensors. 

[0008] EP -A- 0 965 960 discloses another protection 
device which comprises a loudspeaker and a micro- 
phone. The loudspeaker emits white noise which is 
picked up by the microphone. The detected signal con- 

30 stitutes an acoustic signature which changes if the ATM 
is tampered with, for example, by inserting some fraud- 
ulent mechanism into the ATM to intercept banknotes 
before they reach the output slot of the ATM. If any such 
change is detected then an alarm can be risen. This fraud 

35 detection system however presents a major drawback. 
Indeed, it is unusable because the detectors are too 
muchsensible to background noise of the street, like talk- 
ing people, car noises, advertiser noises, or climatic con- 
ditions like hard rain, grail and the like. 

w [0009] It is an object of the invention to realize a near 
field presence detection device which is more reliable 
and less sensible to environmental noises. 
[0010] For this purpose the near field presence detec- 
tion device according to claim 1 is provided. 

45 [0011] The near field presence detection device ac- 
cording to the invention is indeed less sensible to the 
environmental noise because said device operates with 
a carrier frequency above 1 8 KHz, so that a major part 
of the environmental noise, which is belowthisf requency, 

so is nottaken into account by the detectorand will therefore 
not perturb the functioning of the latter. The near field 
presence detection device of the invention is also more 
reliable because the detector is designed to detect a 
change in field impedance in the monitored area and be- 

55 cause the device verifies within a predetermined time 
period (t 2 -t 1 ) if the alarm situation maintains and only 
releases an effective alarm signal if the alarm situation 
subsists. Consequently the introduction of a bank card 
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will not generate an effective alarm as the time needed 
to introduce the card will be less than the predetermined 
period. Moreover, The use of an integrator not only en- 
ables to determine the integrated value V , but also to 
take into account environmental changes such as grail, 
rain, temperature fluctuations and the like. As those en- 
vironmental changes will affect the value of the field im- 
pedance, they will unavoidably affect the value of the 
detected signal. In orderto avoid that those environmen- 
tal changes would trigger a preliminary and even an ef- 
fective alarm signal, the integrated value V is supplied to 
the comparator in order to be updated. Since the inte- 
grator always integrates over a time period At preceding 
the actual period, the integrated value V reflects the value 
of the field impedance called "Z characteristic". 
[0012] A first embodiment of a device according to the 
invention is characterized in that the detection device is 
provided with a transmitter generating a modulated wave 
on the carrier, the frequency carrier being about 40KHz. 
The modulated wave generated by the transmitter allows 
to ensure that the generated electromagnetic field can 
practically not be defrauded. Since it is very difficult to 
know the carrier frequency and the modulation in ad- 
vance, the defrauder will not be able to manipulate the 
signals of the detector. 

[0013] Further objects and advantages of the present 
invention will be apparent from the following description, 
references being added to the accompanying drawings, 
wherein preferred embodiments of the present invention 
are shown and explained in more details. In the drawings: 

Fig.1 is an overall view of a typical card reader; 
Fig. 2 shows a cross-section along line II— II* of figure 

Fig.3 is a block diagram of the near field presence 
detection device; 

Fig. 4 shows an example of signals in a normal sit- 
uation as generated by the ultrasonic transducers 
placed at the reader; and 

Fig. 5 shows an example of signals in a trouble sit- 
uation as generated by the ultrasonic transducers 
placed at the reader. 

[001 4] I n the drawings a same reference sign has been 
allotted to a same or analogous element. 
[0015] Fig. 1 shows a card reader (1) comprising in its 
front part a mouth (2) for the insertion of a user's card 
(25). Beyond the mouth (2), at least a transport mecha- 
nisms and a reading head (not shown) are housed for 
transporting and reading the card inserted into the read- 
er. Transducer elements (3) are situated in the neighbor- 
hood of said card reader mouth. The transducer elements 
comprise a transmitter (4) and a receiver (5). As illustrat- 
ed in Fig. 3, said transmitter (4) includes at least a gen- 
erator (6) and atransducer (7). Said receiver (5) includes 
at least a tranducer (8), a band pass filter (9) and a sam- 
pling unit (10). Said transmitter (4) is provided to emit a 
signal in the form of a wave having a carrier frequency 



above 1 8 KHz, preferably around 40 KHz. The generated 
wave propagates in the volume corresponding to an area 
(1 1 ) to be monitored and will produce an electromagnetic 
field, in particular an ultrasonic field, in this area. A mod- 

s ulation could be applied on the carrier. The modulation 
can be either an amplitude or a frequency modulation. 
The application of a modulation enables to apply a signal 
which is more difficult to manipulate by an unauthorized 
user. If a modulation is applied on the carrier wave, the 

10 unauthorized user has to detect not only the frequency 
of the carrier but also the type and value of the applied 
modulation. In view of large possible combination of car- 
rier frequency and modulation, it becomes hard to detect 
the used signal. The generated field may also be an elec- 

15 trostatic field, a magnetic field and the like while the car- 
rier frequency is above the background noise frequency, 
for example, above 18KHz. 

[001 6] The impedance of the area in which the field is 
generated is called "Z characteristic". Z characteristic de- 

20 pends on the conformation, the materials of the device 
and the environment. The receiver (5), calibrated on the 
carrierfrequency, detects the signal emitted by the trans- 
mitter. In a normal situation, the wave will propagate 
through the area and feel the impedance "Z characteris- 

25 tic". The receiver will consequently receive a signal which 
has felt "Z characteristic" 

[001 7] Figure 2 shows the propagation of an ultrasonic 
wave generated by the transmitter (4) when a foreign 
object (12) is-present in the area (11). The presence of 

30 a foreign object (12) in the area, such as an additional 
card reading head placed before the mouth, will change 
the impedance of the area by an amount Z modified with 
respect to the environmental Z characteristic, thus lead- 
ing to a resultant impedance Z resultant = Z characteristic 

35 + z modified. As the receiver (5) will now receive a signal 
having propagated through the area (1 1 ) with an imped- 
ance "Z resultant", the received signal will have changed 
with respect to a signal having propagated through an 
area having Z characteristic as impedance. This change 

io of the signal can now be used in orderto detect the pres- 
ence of a foreign object in the area (1 1 ). 
[001 8] The signals received by transducer (8) will pass 
the band pass filter 9 in order to retrieve from the received 
signals those having the carrier frequency. The band 

45 pass filter is connected to a sampling unit provided for 
sampling at a predetermined sample rate the filtered sig- 
nal. 

[001 9] Figure 3 shows a block diagram of the near field 
presence detection device showing the transducer ele- 

so ments (3), the verification unit (13) and the timer (14). 
[0020] The verification unit comprises an integrator 
(15) and at least one comparator (16 et 17). Two com- 
parators are preferably used in this embodiment, (1 6 et 
1 7). The verification unit further comprises a logic mem- 

55 ber (18), for example formed by an OR-gate. The inte- 
grator (15) has a first input (15-1) for receiving sample 
signals V(t) supplied by the sampling unit (1 0). The inte- 
grator (1 5) buffers each time the signal V(t) (1 9) received 
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during a time period At. The buffered signal are then in- 
tegrated at an actual time t in order to form an integrated 
value V as shown in Fig. 4. 

[0021 ] The integrator acts, as well known in the art, as 
an "averagor". The integrated value V is supplied to a 
substractor (23) and to an adder (22) which receives each 
at a further input a threshold value generated by the 
threshold unit (24). This is made in order to determine a 
range forthe sampled values V(t) within which the device 
will not generate a preliminary alarm signal. This thresh- 
old value is in a preferred embodiment, for instance, 10 
mV. Consequently, the adder (22) outputs an upper level 
(Vup) equals to V + 10 mV and the_substractor (23) out- 
puts a lower level (Vlow) equals to V - 1 0 mV. A first input 
of the comparator (17) or (16) receives respectively Vup 
and Vlow, whereas a second input of each comparator 
receives the sampled signal V(t). In a normal situation, 
as seen in Fig. 4, V(t) will remain within the range defined 
by Vup and Vlow, as V(t) only changes over a value less 
than 1 0 mV. Therefore, the comparator (1 7 or 1 6) will not 
output a signal to the logic member (1 8) and no prelimi- 
nary alarm is generated. 

[0022] The use of the integrator_(1 5) not only enables 
to determine the integrated value V , but also to take into 
account environmental changes such as grail, rain, tem- 
perature fluctuations and the like. As those environmen- 
tal changes will affect the value of Z characteristic, they 
will unavoidably affect the value of V(t). In orderto avoid 
that those environmental changes would trigger a pre- 
liminary and even an effective alarm signal, the integrat- 
ed value V is updated. Since the integrator (15) always 
integrates over a time period At preceding the actual pe- 
riod, the integrated value V reflects the actual value of 
"Z characteristic". Furthermore, as the range V± 10mV 
is determined on the basis of the actual value V, the 
paratorsJ17) and (16) will always operate on an i 
value of V, thereby avoiding that environmental changes 
would trigger an alarm signal. 

[0023] Suppose now that a card is inserted into the 
mouth (2) of the card reader (1 ) at a time t,. The card will 
contribute to a change of impedance by an amount Z 
modified. Consequently, as described herebefore, the 
receiver (5) will detect the modification leading to a 
change in the signal V(t). This is illustrated in Fig. 5 by 
the raising edge of signal V(t) (1 9) at time t, . Please note 
that the scale used for V(t) in figures 4 and 5 are not the 
same. 

[0024] Since the signal V(t) (19) output by the receiver 
(5) is now higher than Vup, V(t) > Vup, the increase of 
the signal V(t) will cause the comparator (17) to output 
a signal "Vpa" to the logic member (1 8). Consequently 
"Vpa" will generate a preliminary alarm signal "Spa" sup- 
plied to a timer (14) and also to a control input (15-2) of 
the integrator (15). Upon receipt of Spa, the timer is trig- 
gered and starts to run. 

[0025] The receipt of the "Spa" by the integrator (1 5) 
will cause the latter to no longer output the normal inte- 
gration signal V (21 in Fig. 5) but to maintain the integrat- 



ed value V (20 in Fig. 5) at the value Vm it had just at the 
moment t, before the raising edge occurred. The adder 
(22) and the substractor (23) will thus produce a signal 
Vup and Vlow equals to Vm ± 1 0 mV. This is necessary 
5 because otherwise V would adapt itself to the increased 
value of V(t), thereby no longer detects an alarm situa- 
tion. 

[0026] This situation will subsist during the card inser- 
tion time. The card is howevertransported inside the card 

'o reader(1),andtherefore, the impedance of the monitored 
area (11) will return to its normal value Z characteristic 
at a time t^ corresponding with the moment at which the 
card is completely inside the reader. At t 2 , the signal V 
(t) output by the receiver (5) will thus also return to its 

'5 normal value as illustrated by the falling edge of signal 
(19) of Fig.5. 

[0027] This signal V(t), supplied to the comparators 
(1 7 or 1 6) now falls again within the range Vm ± 1 0 mV. 
This range, for memory, delimits the values within which 
2" the device will not generate a preliminary alarm signal. 
The comparators (1 7 or 1 6) will no longer output the sig- 
nal Vpa as V(t) < Vm ± 10 mV. The timer (14) will be 
stopped and reset by the disappearance of Spa. No ef- 
fective alarm signal will be generated because the inser- 
ts tion card time period (t 2 - 1,) is shorter than the predeter- 
mined time period set by the timer (14) for an effective 
alarm signal generating. Because Spa is no longer actif, 
the control input of the integrator will no longer receive 
Spa. As there is no longer a signal present at the control 
30 input of the integrator (15), the integration will now again 
take the value V(t) into account and the device operates 
as in a normal situation. 

[0028] It will be clear forthose skilled in the artthatthe 
increase of the value of V(t) caused by the card insertion 

35 or other and leading to the raising edge is only given as 
example. The insertion of the card could also have 
caused a decrease of V(t), then leading to a falling edge 
instead of a raising edge. The signal Spa would then 
have been generated by comparator (16) instead of by 

to comparator 1 7. 

[0029] In afraud situation, the operating concept is the 
same as the one described for a card insertion except 
that preliminary alarm situation will not be ended and that 
an effective alarm signal will be generated. Indeed as "Z 

45 resultant" remains equal to "Z characteristic" + "Z modi- 
fied", the value of V(t) will remain outside the range Vm 
± 10 mV. It will be interesting to note that the detector 
(3) detects any object, in particular fraudulent object in- 
side, outside or around the mouth (2) of the card reader 

so (1) in a range of about 15 cm. The fraudulent object (12) 
will create a change of impedance Z resultant corre- 
sponding to Z characteristic modified by said factor Z 
modified. As described herebefore, the receiver (5) will 
detect the modification leading to a change in the V(t). 

ss This is translated by a raising or a falling edge of signal 
VP). 

[0030] Since the signal V(t) output by the receiver (5) 
is supplied to the comparator (1 7), the increase or de- 
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crease of the signal V(t) will cause the comparator (1 7) 
or (1 6) to output to the logic member (1 8) the signal "Vpa". 
"Vpa" will first generate a preliminary alarm signal "Spa" 
supplied to the timer (14) and also to the control input 
(15-2) of the integrator (15). However, in this case, the s 
alarm situation will subsist since the fraudulent object is 
still present. Spa will thus remain and the duration of Spa 
will exceed the predetermined time period of the timer, 
so that an effective alarm is-generated. 



Claims 

1 . A near field presence detection device provided for 
monitoring an area (1 1 ) round a mouth (2) of a read- is 
ing member, in particular a card reading member (1 ) 
said device comprises a presence detector (3) hav- 
ing a transmitter (4) and a receiver (5) aid transmitter 
and receiver being provided to operate with a carrier 
frequency above 1 8 KHz in said area, said detector 20 
being provided to detect a change of field impedance 
due to a foreign object (12) placed within said area 
and to generate a detection signal thereupon, said 
detector being further provided to generate a prelim- 
inary alarm signal if a signal level of said detection zs 
signal generated by said detector exceeds a prede- 
termined threshold range, said detector being con- 
nected to a verification unit (13) provided for deter- 
mining upon receipt of said preliminary alarm signal 

if said preliminary alarm signal subsists within a pre- 30 
determined period (t^-t,) and for producing an effec- 
tive alarm signal if said preliminary alarm signal sub- 
sists within said predetermined period (t 2 -t-,), char- 
acterized in that said detector is connected to an 
integrator (15), said integrator being provided for re- 3S 
ceiving said detection signal and for integrating said 
detection signal over a time period At in order to ob- 
tain an integrated value (V) for said detection signal, 
said verification unit comprising an inputf or receiving 
said integrated value and being provided for deter- to 
mining said threshold range on the basis of said in- 
tegrated value. 

2. A detection device as claimed in claim 1 , character- 
ized in that said receiver comprises a sampling unit is 
(1 0) providedforsampling receiptsignal, and wherein 
said integrator has an input for receiving sample sig- 
nals supplied by said sampling unit, said integrator 
being provided for integrating a predetermined 
number of sample signals occurred during said pre- so 
determinedtime interval At preceding an actual timet. 

3. A detection device as claimed in any one of the 
claims 1 to 2, characterized in that said transmitter 
includes a transducer, said transducer being an ul- 55 
trasonic transducer and having a typical carrier fre- 
quency of about 40 KHz. 



4. A detection device as claimed in any one of the 
claims 1 to 3, characterized in that said transmitter 
is provided for generating either an unmodulated or 
a modulated wave on said carrier. 

5. A detection device as claimed in any one of claims 
1 to 4, characterized in that said receiver compris- 
es a selective bandpass filter (9) provided for cali- 
brating said receiver upon the carrier frequency 

6. A detection device as claimed in any one of the 
claims 1 to 5, characterized in that said verification 
unit comprises a timer, said time (1 4) being provided 
to be activated upon receipt of said preliminary alarm 
signal and de-activated and reset after each disap- 
pearance of said preliminary alarm signal, said timer 
being provided for generating said effective alarm 
signal upon exceeding a predetermined timeslot. 



Patentanspruche 

1. Ultraschallnaherungsdetektor, bereitgestellt zur 
Uberwachung eines Gebiets (1 1) urn die Offnung (2) 
eines Lesegerats, insbesondere eines Kartenlesege- 
rats (1 ), umfassend einen Naherungsdetektor (3), der 
einen Sender (4) und einen Empfanger(5) hat, wobei 
der Sender und Empfanger bereitgestellt sind, urn in 
dem Gebiet mit einer Tragerrate von iiber 1 8 KHz zu 
operieren, und wobei der Detektor bereitgestellt ist, 
urn eine Anderung der Feldimpedanz, die durch ei- 
nen fremden Gegenstand (12) hervorgerufen wird, 
der innerhalb dieses Bereichs angeordnet ist, zu er- 
kennen, und urn daraufhin ein Detektionssignal aus- 
zulosen, wobei der Detektor weiter bereitgestellt ist, 
urn ein vorlaufiges Alarmsignal auszulosen, wenn 
das Signalniveau des Detektionssignals, das von 
dem Detektor ausgelost wurde, den voreingestellten 
Schwellenbereich uberschreitet, wobei der Detektor 
mit einer Uberprufungseinheit ( 1 3) verbunden ist, die 
bereitgestellt ist, urn beim Empfang des vorlaufigen 
Alarmsignals zu erkennen, ob dieses vorlaufige 
Alarmsignal innerhalb eines festgesetzten Zeitab- 
schnitts (tg-t-i) fortdauert und urn ein wirksames 
Alarmsignal zu erstellen, wenn das vorlaufige Alarm- 
signal innerhalb des festgesetzten Zeitabschnitts 
(ta-t,) weiterbesteht, wobei der Ultraschallnahe- 
rungsdetektor dadurch gekennzeichnet ist, dass 
der Detektor mit einem Integrator (1 5) verbunden ist, 
wobei dieser Integrator bereitgestellt ist, dieses De- 
tektionssignal zu empfangen und urn dieses Detek- 
tionssignal im Laufe eines Zeitabschnitts Atzu inte- 
grieren, urn so einen integrierten Wert (V) fijr das De- 
tektionssignal zu erhalten, wobei die Uberprufungs- 
einheit einen Eingang beinhaltet, urn den Integrati- 
onswert zu empfangen und bereitgestellt ist, urn den 
Schwellenbereich auf Basis des integrierten Wertes 
zu bestimmen. 
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2. Detektionsgerat nach Anspruch 1, dadurch ge- 
kennzeichnet, dass der Empfanger eine Probeein- 
heit (10) umfasst, die bereitgestellt ist, um Beispiele 
von Empfangssignalen auszuprobieren und wobei 
der Integrator einen Eingang zum Emptang von Pro- 5 
besignalen von dieser Probeeinheit hat, und der In- 
tegrator bereitgestellt ist, um eine festgesetzte An- 
zahl von Probesignalen zu integrieren, die wahrend 
dieses festgesetzten Zeitintervalls auftreten, das ei- 

ner tatsachlichen Zeit t vorausgeht. »o 

3. Detektionsgerat nach einem der Anspruche 1 bis 2, 
dadurch gekennzeichnet, dass der Sender einen 
Signalumwandler beinhaltet, derein Ultraschallum- 
wandler ist, der eine typische Tragerrate von etwa is 
40 KHz aufweist. 

4. Detektionsgerat nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, dass der Sender bereit- 
gestellt ist, um entwedereine unmodulierte Oder mo- 20 
dulierte Welle auf dem Trager zu erzeugen. 

5. Detektionsgerat nach einem der Anspruche 1 bis 4, 
dadurch gekennzeichnet, dass der Empfanger ei- 
nen selektiven Bandpassfilter (9) beinhaltet, der be- ?s 
reitgestellt ist, um den Empfanger nach der Trager- 
rate zu kalibrieren. 

6. Detektionsgerat nach einem der Anspruche 1 bis 5, 
dadurch gekennzeichnet, dass die Uberprufungs- so 
einheit einen Zeitschalter beinhaltet, welcher bereit- 
gestellt ist, um beim Empfang des vorlauf igen Alarm- 
signals aktiviert zu werden und deaktiviert zu werden 
und jedes Mai nach jedem Verschwinden des vor- 
laufigen Alarmsignals wieder zuriickgesetzt wird, 35 
wobei dieser Zeitschalter bereitgestellt ist, um das 
wirksame Alarmsignal auszulosen, sobald ein fest- 
gesetzter Zeitabschnitt iiberschritten wird. 



Revendications 

1 . Dispositif de detection de presence dans un champ 
proche prevu pour surveiller une zone (11) autour 
de la bouche (2) d'un membre de lecture, en parti- 45 
culier un membre de lecture de carte (1), ledit dis- 
positif comprend un detecteurde presence (3) ayant 
un emetteur (4) et un recepteur (5), lesdits emetteur 
et r6cepteur etant prevus pourfonctionner a une fre- 
quence porteuse superieure a 18 KHz dans ladite so 
zone, ledit detecteur etant prevu pour detecter un 
changement de I'impedance de champ du a un objet 
etranger ( 1 2) place dans ladite zone et pour generer 
un signal de detection a la suite de cela, ledit detec- 
teur etant en outre prevu pour generer un signal 55 
d'alarme preliminaire si un niveau de signal dudit 
signal de detection genere par ledit detecteur de- 
passe une plage seuilpredeterminee, ledit detecteur 



etant connecte a une unite de verification (1 3) prevue 
pour determiner, lors de la reception dudit signal 
d'alarme preliminaire, si ledit signal d'alarme preli- 
minaire subsiste au cours d'une periode predeter- 
mined (tg-t-, ) et pour produire un signal d'alarme ef- 
fectif si ledit signal d'alarme preliminaire subsiste au 
cours de la dite periode predeterminee (t 2 - 1-,). ca- 
racterise en ce que ledit detecteur est connecte a 
un integrateur (1 5), ledit integrates etant prevu pour 
recevoir ledit signal de detection et pour integrer ledit 
signal de detection au cours d'une periode de temps 
At afin d'obtenir une valeur integree (V) pour ledit 
signal de detection, ladite unite de verification com- 
prenant une entree pour recevoir ladite valeur inte- 
gree et etant prevue pour determiner ladite plage 
seuil sur la base de ladite valeur integree. 

2. Dispositif de detection comme revendique dans la 
revendication 1 , caracterise en ce que ledit recep- 
teur comprend une unite d'echantillonnage (1 0) pre- 
vue pour echantillonner des signaux de reception, 
et dans lequel ledit integrateur a une entree pour 
recevoir des signaux echantillons fournis pour ladite 
unite d'echantillonnage, ledit integrateur etant prevu 
pour integrer un nombre predetermine de signaux 
echantillons survenus pendant ledit intervalle de 
temps predetermine At precedant un temps effectif t. 

3. Dispositif de detection comme revendique dans une 
quelconque des revendications 1 a 2, caracterise 
en ce que ledit emetteurcomprend un transducteur, 
ledittransducteur etant untransducteurultrasonique 
et ayant une frequence porteuse typique d'environ 
40 KHz. 

4. Dispositif de detection comme revendique dans une 
quelconque des revendications 1 a 3, caracterise 
en ce que ledit emetteur est prevu pour generer soit 
une onde non modulee soit une onde modulee sur 
ladite porteuse. 

5. Dispositif de detection comme revendique dans une 
quelconque des revendications 1 a 4, caracterise 
en ce que ledit recepteur comprend un filtre passe- 
bande selectif (9) prevu pour calibrer ledit recepteur 
sur la frequence porteuse. 

6. Dispositif de detection comme revendique dans une 
quelconque des revendications 1 a 5, caract6ris6 
en ce que ladite unite de verification comprend une 
minuterie, ladite minuterie (14) etant prevue pour 
etre activee lors de la reception dudit signal d'alarme 
preliminaire et desactivee et remise a zero apres 
chaque disparition dudit signal d'alarme preliminai- 
re, ladite minuterie etant prevue pour generer ledit 
signal d'alarme effectif quand un intervalle de temps 
predetermine est depasse. 
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